SUMMARY: The effects of several dyes on the growth on solid culture media of several strains of Axotobacter chroococcum, A. winelandii, A . agile and A. beijerincfii were studied. Some of the dyes inhibited the growth of one or more of the Axotobmter spp. tested. From our results, we conclude that A. chroococcum, A. UineZandii, A. agile and A. beijm*ncfii are different species, well characterized by their behaviour to the dyes. We propose a scheme, based on the action of 1/25,000 (w/v) Pyronine and 1/50,000 (w/v) Diamond fuchsin which differentiates the four Azotobacter species quickly and easily.
The family Azotobacteriaceae includes a group of organisms which are Gramnegative, non-sporeforming aerobes able to fix atmospheric nitrogen without a symbiotic life. They have large oval cells, usually in pairs, often forming quantities of gum. These characters permit a rapid classification of organism in this family, but the differentiation of species and genera within the group is still a problem.
At the present time, there are two alternative schemes for the Azotobacteriaceae family. One, given by Hofer in Bergey's Manual (1957) , admits one genus, Axotobacter, which includes three species : A . chroococeum, A . agile and A. indieus. The other scheme, given by Jensen (1954) and Pochon (Pochon & Barjac, 1958) has two genera: Axotobacter and Beijerinckia. Jensen We found that the Azotobacter are very sensitive to the bacteriostatic action of certain dyes, and this paper is an account of experiments applying to the genus Axotobacter the same techniques that are used for the differentiation of the genus Brucella (Huddleson, 1934) . 
METHODS
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RESULTS
Action of the dyes on typical strains AIcaline blue, Cotton blue, Methylene blue, Carmine nacarat, Acid fuchsin, Methyl green, Congo red, Neutral red, Phenol red and Violamine did not have any effect, at the concentrations used, on the normal growth of any of the Azotobacter strains.
Crystal violet and Methyl violet were completely inhibitory even at a concentration of 1/200,000. Axotobacter chroococcum strain 0-1 and A. vinelandii strain 0-2 occasionally grew on the 77-agar + 1/200,000 Crystal violet but in this case the growth was slight and did not appear before 96 hr.
Bismark brown, Diamond fuchsin, Brilliant green, Malachite green, Pyronine, Safranine, Sudan I11 and Thionine have a different action on each Azotobacter. Table 2 shows the behaviour of the Azotobacter strains in the presence of these dyes at different concentrations.
From the dyes used (shown in Table 2 ) we selected the following as being the most useful for the differentiation of Azotobacter. 
DISCUSSION
Bismark brown, Diamond fuchsin, Brilliant green, Malachite green, Pyronine, Safranine, Sudan I11 and Thionine, at suitable concentrations, permit the growth of some cultures of Azotobacter but inhibit others. Diamond fuchsin 1/50,000, Brilliant green 1/50,000, Malachite green 1/25,000 and Pyronine 1/25,000 were the most useful.
The reactions of the different Azotobacter species to these dyes has been shown to be sufficiently constant to be useful for the differentiation of species within the genus. In fact, using these four dyes, it was possible to divide Azotobacter into four types as shown below. This, with their other characters, we consider to be adequate evidence that Axotobacter chroococcum, A. vinelandii, A . agile, and A . beijerinckii are distinct species.
We propose the following scheme, based on the utilization of two dyes, for the differentiation of the Axotobacter genus.
